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inbred, and the outbred cows. Also, Bartlett and Margolin
(1944) found, in comparing inbred and outbred animals
in a Holstein-Friesian herd, that more rapid improvement
was gained by using inbred bulls in outcrosses than either
by inbreeding the same bulls further, or from outbreeding
outbred sires.
When outbreeding or crossbreeding occurs, the offspring
of the first generation are heterozygous for more genes than
either parental stock, and, in so far as the more favourable
genes are dominant over the less favourable, a greater array of
dominance is set up, with individual dominants coming from
both parental stocks, so that the Fl hybrids tend to exhibit
what is known as " hybrid vigour *\ or " heterosis"'. This is
commonly shown in hybrid plant stocks, and is frequently
thought to occur widely in outbred or crossbred animals ;
that is, that the hybrids have an enhanced capacity for per-
formance due to the fact that they are hybrids, with the associ-
ated heterozygosity. When the hybrids are interbred, this
heterosis tends to be diminished owing to the segregation of
gene effects in the F2 generation, which is also responsible
for the greater variability of the F2 compared with the Fj.
Where hybrid vigour exists, it appertains essentially to the
first hybrid generation; the good results in commercial
crossbreeding are often attributed largely to this effect.
Yet, in animal breeding, the part which heterosis can play in
enlarging the individual merit of the outbred or crossbred
stock must be accepted with some reserve, for various
reasons.
Lush (1937) concludes that heterosis is not likely to con-
tribute in physiological characters more than about 2% to 8%
increase above the average of the parental breeds. If these
are widely separated in performance, then that of the hybrids
will not approach closely the standard of the better parental
type, although it will greatly exceed that of the inferior parent.
This is probably most frequently seen in commercial sheep-
breeding, especially where range types, e.g. the Merino, are
crossed with mutton breeds, as in Bonsma's experiments
(see p. 59). And if the lines mated are within a breed, an
increase of this order is not likely to be very obvious, though
sufficient, other things being equal, to give some outstanding